Abstract. -Magnetic alumite discs were obtained using anodic oxidation method. An additional chemical texture process was effective in improving tribological and magnetic recording characteristics. These discs were confirmed to exhibit a large Kerr rotation as well as a refractance with an angle as large as one degree.
Introduction
We have developed [I-31 a hard as well as flexible alumite discs, both of which exhibited remarkable recording characteristics. Magnetic films in these discs are formed by an electredeposition of ferromagnetic metals and alloys. The films exhibit a magnetic anisotropy which is developed along the axes of needle-shaped electrolytic single crystals grown in micropores in the anodicoxidized top layer. Magnetic recording characteristics of a rigid as well as flexible discs examined by a Metal In Gap head exhibited an excellent feasibility for high density recording. Environmental and tribological tests produced extremely nice results. It is of great interest to study magneteoptical behaviors because of the above mentioned structure of the film in which each very thin needle is electrically insulated and seems to exhibit a large Kerr rotation. This paper describes the magneteoptical properties of an alumite film.
Experimental methods
Five nine pure A1 was vacuum evaporated by 8 kV, 0.8 amp.electron beam heating at a pressure of 3x Pascal on a 150 O C crystallized glass plate. The purity of the obtained 2 pm thick A1 film was confirmed to be the same as above by means of SIMS apparatus, and a remarkable accumulation of microcrystalline habits was found to be (111) by X-ray pole figure analysis as reported. The anodic oxidation was performed in an were not in single-crystalline but poly-crystalline state.
The saturation field and the refractive index of the film thus obtained were 2 kG and 1.9 respectively. After electredeposition, the magnetic film was subjected to special buff polishing using silica-sol to establish a graded thickness for possible observation of interference fringe.
The polarization direction of the incident He-Ne laser beam was fixed by a Glan-Thompson prism, led to an alumite specimen via a Hoya M-200 Faradaycell and a 5 mm 4 diameter circular hole prepared along a polar-axis of an electromagnet which could produce up to 10 kG magnetic field at 10 mm gap length of 60 mm 4 pole face. The return path of the reflected laser light beam made at first a 90 degree turn by a mirror, and led through another Faradaycell, a Glan-Thompson analyzing prism and finally to a Hamamatsu-Photonix-PIN-photodiode. The detected out-put, which was proportional to the Kerr angle Bk, was amplified by a lock-in type FG-121B from NF and connected to the y-axis of a recorder. The magnetic field intensity was measured by a Hall voltage detecting type GM-1220 gauss meter from Denji-Kogyo and connected to the saxis of the former recorder. The power of reflected light beam was measured by a power-meter which was positioned just behind the above mentioned mirror.
The alumite film thickness at a certain position of the disc was measured by an a-step-surface-roughness meter after removing the film at the location of the Kerr measurement. A mixture of phosphoric acid and chromic acid was helpful in partially removing the anodic oxidized layer under the Kerr observation area; the position was selected by adjusting a movable sample stage.
Results and discussion
In the present preliminary observation, the magnetic alumite film exhibited a very large Kerr effect as Dc and Ac voltage. Ni fine particles obtained as above 
Summary
Magnetic alumite film is formed by an electrodeposition of ferromagnetic metals in micropores prepared by an anodic oxidation of A1 substrate. The alumite film contains a large number of very thin needles which are electrically as well as magnetically insulated. Discs made of such alumite with excellent magnetic recording characteristics were confirmed to exhibit a large Kerr rotation as well as a refractance with an angle as large as one degree. [l] Shiraki, M., Wakui, Y., Tokushima, T. and Tsuya, N., IEEE Trans. Magn. MAG-21 (1985) 
